Abstract. In this paper, we consider a diffusive delayed predatorprey model with Beddington-DeAngelis type functional response under homogeneous Neumann boundary conditions, where the discrete time delay covers the period from the birth of immature preys to their maturity. We investigate the global existence of nonnegative solutions and the long-term behavior of the time-dependent solution of the model.
Introduction
Recently, the results have been obtained for a stage structured predator prey models with a time-delay term in the functional responses in a homogeneous environment. For example, Liu and Zhang [2] studied the following model, which is a stage structured predator-prey model of the Beddington-DeAngelis type functional response based on a consideration of time the prey took from birth to maturity: Here x m and y represent mature prey and predator densities, respectively, while x i is the immature prey density. All constants are positive, and b means the birth rate of the mature prey; d i is a mortality rate of immature prey; n is the birth rate of predator; m is the capture rate(1/time); k 1 is the handling time(1/prey); k 2 is a constant describing the magnitude of interference among predators(1/predator); e −d i τ is the surviving rate of each immature prey to become mature prey; a is the death rate of mature prey; d is the death rate of predator.
In there, the permanence, extinction of species and the global stability of the equilibria were demonstrated. In this paper, we extend the above model (1.1) as the following a diffusive predator-prey model of Beddington-DeAngelis type functional response with stage structure on prey:
where Ω is a bounded domain in R N with smooth boundary ∂Ω; u i and u represent the densities of immature and mature prey, respectively; and v denotes the density of mature predator. D u and D v are the diffusion coefficients of mature prey and mature predator, respectively; ∂/∂ν denotes the outward normal derivative on the boundary ∂Ω of Ω. We assume that the predator consumes the mature prey with the functional response of Beddington-DeAngelis type. Furthermore, the following is assumed due to the continuity of solutions of the model,
From the first equation in model (1.2) with the initial condition (1.3), we have
Diffusive predator-prey model with stage structure
Thus, u i (x, t) is completely determined by u(x, t). For the convenience, we denote
So, we need to focus on the following subsystem:
,
In this paper, we examine the global existence and the long-term behavior of solutions to a diffusive delayed predator-prey model (1.2) with Beddington-DeAngelis type functional response under homogeneous Neumann boundary conditions, where the discrete time delay covers the period from the birth of immature preys to their maturity. This paper is organized as follows. In the next section, we study the global existence of nonnegative solutions and the long-term behavior of the time-dependent solution of (1.4), particularly its uniformly persistent property.
Global existence and persistence
In this section, we show the existence, uniqueness result, and persistence of solutions for the system (1.4) by using the Positivity Lemma [3] and comparison argument.
First, we define the coupled upper and lower solution to system (1.4) as follows by [3] .
Now we have the existence theorem as follows.
) with T ≤ +∞ and (u, v) be a solution of (1.4). Then, for any nonnegative nontrivial initial functions, the system (1.4) has a unique global solution
, where
Proof. We show that the solution of (1.4) is uniformly bounded. We construct the upper bound of the solution. For any τ with 0
Thus we have that 0 x, t) . Because the following holds:
Therefore c, c are coupled upper and lower solutions of (1.4). The reaction functions in (1.4) satisfy the Lipschitz condition in invariant rectangle. Let
It is easy to see that
Thus, we get
This shows that f 1 satisfy the Lipschitz condition in < u, u >.
Similarly, we have
Thus, we get 
